Chitinase (EC 3.2. 1. 14) is present in various plant tissues including seeds,1>2) although the tissues contain neither chitin nor chitosan. Our attention has been directed toward study of the biological functions of chitinase in seed germination and in seedling growth.2) Chitinase activity in carrot cells,3~5) pea pods,6) and pea tissues7) has been reported to increase in response to treatment with chitosan or with autoclaved cell-walls of some phytopathogens.
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Here we report the stimulation of increase in chitinase activity in seedlings when seeds were coated with chitosan derivatives.
One-tenth ofa gram of each test compound(see footnote a in Table I ) was dissolved in the corresponding solvent:
chitosan in aqueous 2.5% D,L-lactic acid (10ml), carboxymethyl and glycol derivatives of chitosan in distilled water (10 ml), and chitosan oligosaccharides and depolymerized chitosan in distilled water (5 ml). The dry seeds (60g) were added to the solution, the mixture was gently stirred for a few seconds, and the seeds were air-dried.
The seeds were cultured on a sheet of an absorbent cotton wetted with distilled water in a Petri dish in dark at 25°C. . In all seeds, the activity was detected in the exo-tissues as reported previously.2) Chitinase activity increased during germination and seedling growth, and the activity in 4-to 7-day-old seedlings was about 2 times that of the original dry seeds in milk-vetch, about 3 times in soybean, about 4 times in Japanese radish (Fig. 1) , about 8 times in rice, and about 21 times in black pine-tree. When the seeds had been coated with depolymerized chitosan, chitosan oligosaccharides, carboxymethyl chitosan, or chitosan, stimulation of the increase in chitinase activity was found in their seedlings. The stimulation was observed at a concentration of 1.7 mg/g dry seeds, but weakstimultion at a concentration of 0.17 or 17mg/g dry seeds (Table I) 2)9) This is well supported by the distribution of chitinase activity in the exo-tissues of seeds and by increases in chitinase activity in seedlings. This function may be a natural defense of seeds against the attack of phytopathogens.
